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YAKOVLEV, V.A., inzh. 


~~ 
Develop a perfect design of a slip catch. Beaop Steud Vv prom. 4 
no.6317-1B Je '60. (MIRA 14:3) 


1. Trest Khar'kowneftegazrazvedka. 
(Pulleys) 
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YAKOVLEV, V.A. 


Quality of No.8 roller bits for full hole drilling. Azerb. neft. 
khoz, 39 no.10:16-17 O '60, © (MIRA 13:11) 
(Boring machinery) 
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-. Automatic switching-out of winches in swabbing wells. Bezop. 
truda v prom. 4 no.10:33 0 '60. (MIRA 13211) 


1. Trest Khar 'kovneftegazrazvedka, 
(O41 well drilling) 
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YAKOVLEV, V.A, inzh. 
mene 
Automatic device for switching off the U2-5 draw works in 
swabbing operations. Neftianik 5 no.6;22 Je ‘60, 
. (MIRA 13:7) 


le Trest Khar'koneftegazrazvedka. 
(Holeting machinery) 
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1, Trest Khar kornef tegearazvedka. 
(Gas well logging--Safety measures) 
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YAKOVLEV, Vitaliy Arkad'yevichs LATUKHINA, Ye.I., ved. red.; VORONOVA, 
V.V., tekhn. ae 


[ater exclusion ‘dn air and gas drilling; ‘drilling practices 
in foreign countries ]Bor'ba s vodoproiavleniemi pri burenii 
skvazhin s produvkol zavola; zarubezhnyi opyt. Moskva, Gos- . 
 toptekhizdat, 1962, 52p. (MIRA 1634) 
~ es (our veld drilling) 
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BOCHAROV, V.I., kand.tekhn.nauk; RUZIYEV, B.T., inzh.; XAROVLEV, V.A., inzh. 


Automatic device for controlling humidity in cloth. it ee 
_ politekh. inst. no. 6:85-88 '62. 
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XAKOVLEV , VA. 
Lifetime control of bits with reduced and small diexeters 
at great depths. Izv. vys. ucheb. zav.; neft' i gaz 6 no.10; 
25~28 '63. ° - (MIRA 17:3) 


1. L'vovskiy politekhnicheskiy institute 
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ZUBKOV, Ya.s,; MOSKOVKIN, I.V.; EDERL'MAN, Ya.A.; YAKOVLEV, V.A. 
On anette teemmmeiemnammanna 
Efficient functioning of bits. Neft. khoz. 41 no. 11:57-59 

N '63, ; (MIRA 17:7) 
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Efficient treatment of bits in the drilling of deep wells cf 
decreased and small diameters. 
JieS '64. 


Neft. 4 gaz. prom, no.3324-28 


(MTR 17312) 
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YEREMENKO, T.Ye.; ZAKOVLEV, V.A,. 
Selecting methods for determining the service lifetine of bits. 
Izv. vys. ucheb. zav.; neft' i gaz & no.3:29-32 165. 
(MERA 18:5) 
1. L'vevskiy politekhnicheskiy institut i institut "UKRNIIGIPRONEFT'", 
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PESTOV, Georgiy Nikolayevich; YAKOVLEV, V.A., otvetstvennyy redaktor; 
DOBRYNINA, A.Ya., redakfor; VEYRTRAUB, A.B., tekhnicheskiy redaktor 


(Mechanization of labor-consuming work in the laying of cables 

without using trenches] Mekhanizateiia tiazhelykh rabot pri bes- 

transheinom vypolnenii kabel'nykh perekhodov. Moskva, Gos. izd-vo 

lit-ry po voprosam sviazi i radio, 1956. 60 p, (MLRA 9:9) 
(Blectric cables) 
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YAKOVLEV, V.A., inzhener. 
RET ELNEIEPA TD 
-Over-all mechanization of underground cable laying. Mekh trud. 
rab. 10 no.1:33-35 Ja '56.. (MLBA 9:5) 
(Cables) 
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The DM-1 machine for boring horizontal holes. Mekh.trud.rab.10 
no.1l: 332-33 N '56, (MERA 1021) 
(Boring nach inery) 


APPROVED FOR RELEASE: 03/14/2001 CIA-RDPS6- (00513R001961920008- 5" 


"APPROVED FOR RELEASE: 03/14/2001 CIA-RDP86-00513R001961920008-5 


SN BT] RAT 


Mechanizing work on communication and si 
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elem. i syiaz' no.7:34-37 Jl ‘57. ye ea ‘(MRA 1028) 
(Building machinery) : 
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Determining the location of casing pipes in cutting bl 
ind e 
Transp. stroi. 9 no.4258 Ap '59, . "Curma 1256) 


(Pipe, Steel) 
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MAZEL', Solomon Issakovich; YAKOVLEV, Viktor Alekseyevich; KOKOSOV, Lev 
Vladimirovich; BERMAN, V.A., inzh., otv.red.; HYAZANTSEVA, M.M., 
red.3; MARKOCH, K.G., tekhn.red, 


[Mechanizetion of line construction of municipal telephone networks] 

Mekhonizatsiia stroitel'stve lineinykh soorushenii gorodskikh tele- 

fonnykh setei. Moskva, Gos.izd-vo lit-ry po voprosam sviazi 4 

radio, 1960. 153 p. (MIRA 13:12) 
(Telephone lines--Construction) 
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oe Face NRt APgQ217! SOURCE CODE: un/0413/66/000/012/0045 


| TINVERTORS: Vitkov, G. De; Kamentsev, V. Ve; Selesnev, P. Nej Zaytsev, V. Ko} 


| | Moroz0ys P, Pos Yakovlev, Ve Ae} Tatishchev, P. Ae : 
: ORG: none : | 
"| Pr°LE: An induction furnace for heating blanks. Class 18, Ho. 162756 
. SOURCE: Izobreteniya, pronyshlennyye obraztsy, tovarnyye anaki, no. 12, 1966, 45 ‘ 
TOPIC TAGS: - furnace, induction furnace, refractory alloy ae 
by ABSTRAGT: ‘This Author Cartifirate presentd an induction furnace for heating blanks 
: ‘of complex shapes, made of refractory: alloys, ina nonoxidizing atmosphere. To save - 
| ¢ ||the refractory. alloys and to produce proper heating, the furnace is provided with a °"| 
ho hermetically clesed casing which contains two induction heating elements. The two; 
ee heating chambers formed are 4nterconnected by transmitting tunnels. A closed rec-.. 
i _| tangle conducts push rods for a self-dumping pan with blanks being heateds' 


© {sup cope: 23/ SUBM DATE: 1Mar63 2°?) 
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YAKOVEEV, V., starshidy mekhunik, a 
Silencer for supercharged engines. Hor,i rech. flot 13 no.2:31 Je "53+ 
(MLRe 6:8) 
(Hugines ) 
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New technology of producing welded cranke 
14 no.4:29 Ap '55. hafts. Rech. 


(Cranks and crankshafts--Welding) 
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\ YAKOVIEV, V.A., inzhener-nekhanik, 
SORA ee 


Remete contrel system designed by F.L.Kerpachev. Rech. transp.15 
no.7325-26 Jl '56. (MIRA 9:9) 
(Meterbeats) (Remete contrel) 
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YAKOVLEV, V.A., inzh. 
Instrument for checking quality of lubricants on ships. Rech. 
tranap. 17 no.11:52 4H '58. (MIRA 11:12) 
(Ships--Equipment and supplies) 
(Lubrication and lubricants) 
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Vibration cushion for auxiliary equipment. Rech 
no.9:3 of cover S '59, eae ore (ute 322) 
(Ships--Equipment and supplies) 
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YAKOVLEV, VeA., inzh. 
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Hvery inland navitation worker and seaman will read this brochure Be tes 

with interest ("Remote contol of main engines on the diesel-~ “ 

propelled ship "Orel" by BV, Levitskii, F.V.Filippenko, V.1. 

Sheleshko. Reviewed by V.A,IAkovlev. Rech.transp. 18. no.11: 

55 WN '59, . (MIRA 13:4) 
(Marine engineering) (Remote control) 
(Levitekii, B.V.). (Filippenko, ¥.V.). (Sheleshko, V.I.) 
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YAKOVLEV, V.A., inzh, 


Device for the automatic linking of river and lake vessels. 
Sudostroenie 27 no.5:19-23 My '61, (HIPA 14:6) 
(Towing) 
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"On a New Theory of the Crystal." Thesis for degree of Cand, Fhysicomathematical 
Sci. Sub. 15 Jun 49, Moscow Order of Lenin State U imeni M. V. Lomonosov. 


Wm Summary 82, 18 Dec 52, Dissertations Presented For Degrees in Science and Engineering 
in Moscow in 1949, From Vechernyaya Moskva, Jan-Dec 1%9. 
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as ———YAKOVLEV,- V.7Av; “HANNIK, “B.~Ps -KULIKOVA, -N--M,~and-LAZAREVA, LE. 


"The Angular Distribution of Fission Fragments in the Photo Fission of Uranium” 
a paper presented at the International Conference on Nuclear Reactions, Amsterdam, 


2-7 July 1956. 


D551274 
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120-4-3/35 
AUTHORS: Bugorkov, 8.S.Malkin, L.Z., Pelrenae K.A., Yakovlev, v.A. 
and Yakunin, MI. SSS re ee 


TITIB: Tonisation Chambers for Alpha wencicre Counting 
(ionizatsiompye kamery dlya scheta al'fa-chastits) 


‘ PERIODICAL: Pribory i Tekhnika Eksperimenta, 1957, no.4, 
pp. 16 - 19 (USSR) 


ABSTRACT; The construction and properties of 5 ionisation chambers 
for alpha particle counting are described. 
No.1: <A universal camera for alpha prticles emitted within 
a solid angle of eft (Fig.l). ‘his camera is used for 
neasurements on alpha-active materials deposited on one or 
both sides of a thin plate. It can also be used to estimate 
the degree of alpha~activisation of the inner surfaces of 
hemispherical platinum cups after various chemical procedures. 
No.2: A camera for measurements in a solid angle which is 
less than, or equal to, 2q (Fig.4). 
(#3 3: 5). camera for measuring alpha activities of liguids 
Fig.5 
No. a A camera with a solid angle (0.01 — 0.001) x 2wW (Fig.6). 
No.5: An argon filled camera (Fig.7). This is used to 
measure intensities of the order of 2 x 107 counts/min-and also 
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Ionisation Chambers for Alpha Particle Gounting. 


in the measurement of alpha activity on a high beta background. 
F Pressure of the argon is about 1 atn. 

The mechanical design of the 5 chambers are shown in the 

figures quoted above. 

There are 7 figures and 3 references, 1 of which is - Slavic 
ASSOCIATION: Khlopin Radiation Institute Ac.Sc. USSR: 

(Radiyevyy institut im. V.G. Khlopina AN SSSR) 
SUBMITTED: September 26, 1956. 
AVAILABLE: § Library of Congress 
— vard 2/2 
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AUTHOR 
TITLE 


PERIODICAL 
ABSTRACT — 


ASSOCTARION 


SUBMITTED 
AVAILABLE 
Card 1/1 


BAEK ,3.P.,KULIKOVA, HM. , LAZAREVA, L.Ye., YAKOVLEV, V.A. 56-7-8/66 
Angular Distribution of Photofission Fragnents from Jraniun. 

(Uglovoye raspredelenig oskolkov pri fotodelenii urana - Russian) 
éhurnal Eksperim. i Teoret.Piziki,1957,Vol 33,ilr 7,pp 53-55 (U.S.S.a.) 


With the help of Ilford D.~1 plates saturated with uranium the angular 
distribution of the fission fragments are determined on the occasion 
of the fissioning of uranium by a bombardment with an energy of 

9,4, 12, and 26,5 MeV. The 30 MeV synchrotron of the FIAN served as 


a } sopurce, 

ie inoreases very considerably with decreasing J’-energy .For 
the 3 coefficients, a ,b,c, of the function of angular distribution 
the following values were determined: ° 


Efnax b/a ratio between the anisotropic 

and isotropic fission yields 
944 0,55%0,09 0,5520,09 fay 
12 0,20+0}07 0,135+0,05 a 
26,4 0,077+0,06 0,05F0,04 


(2 tables, 1 ill., 3 Slavic references). 


) (2,2 42.8 
) Gea tre) : 
Physical Institute"P.N.Lebedev"of the Academy of Sciences af the USSR 
(Fisicheskiy {netdtut im. P.N. Lebedeva Akademi{4 nauk SSSR) 


712-1957 , 
Library of Congress. 
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sov/48-22-7-10/26 
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AUTHORS : Aron, P. M., Kalyamin, A. V., Murin, A. Ney fakovlev, V. A. 
“PITLE: - On New Rare Earth Isotopes With Neutron Deficit. Lutetium 


Isotope With the Mags Number 167 (0 novykh neytronodefitsit- 
nykh izotopakh redkikh zemel!. Isotop lyutetsiya s massovym 
chislom 167) 


PERIODICAL: Ievestiya Akademii nauk SSSR, Seriya fizicheskaya, 1958, 
Vol. 22, Nr 7, pp- 817 - 817 (USSR) 


ABSTRACT: When tantalum was pombarded with 660 MeV protons in the syn- 
chrocyeclotren of the OTYal rare earth isotopes with a neutron 

deficit were produced. Some of them have not been known hi- 
therto (Refs 1 - 5). A radioactive nuclide with a half-life 
of 55 + 3 minutes wes discovered in the chromatographic se- 
paration of the lutetium fraction. The half-life was obtained 
fron the intensity curve of w-lines at ~ loo keV, which was re- 

se cordsd by a g-scintillation spectrometer. When ytterbium is 

j geparated by chromatographic methods 7 hours after the active 

a Card 1/4 rare earths had been separated from the lutetium fraction, the 
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On New Rare Earth Isotopes With Neutron Deficit. sov/48-22-1-10/26 
Iutetium Isotope W ith the Mass Humber 167 


same line is found. The intensity of this line in the ytter- 
— biun fraction dropped with a half-life of 18 minutes. The 
energies of the y -quanta anc the nalf-lifes within experi- 
. L 
mental errors correspond to the tavled data for yp? o! 


(Ty /ort8 minutes, Eg = 118 keV). The thuliua fraction separat-- 
ad simultansously with ytterbiua frou the lutetiug fraction 


emitted ths charact2ristic @-spectrum of ral, Tne intensity 
of the pright #-line with an energy of Ey = 207 keV aecress es 
with a half-life of “lo days. Hence, the existence of the 


‘nitherto unknown isotope tu 7 ig proved: 
E gE 


AG nate ee Pe ee 
Ti/2 = 55 min Ti/2 7 18 min B4/2"916 days 
(stavle) 


cara 2/4 
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On New Rare Earth Isotopes With Neutron Deficit. SOV/48-22-7-10/26 
" Lutetium Isotope With the Hass Number 167 


Apart from the S-line with an energy of ~loo keV, also lines 
with an energy of ~17o keV and ™~2do0 keV were found in the 
spectrum of the initially Separated lutetium fraction. The 
~1To keV-line was also observed in the Spectrum of the 6, 
daughter ytterbiun. Its half-life is near to that of Yb ‘ 
The ~ 240 keV-line was not obgerved in the Spectrum of the 


daughter ytterbium, as it originates from pul $7 | Vv. P. 
Dzhelepov, Director of the Laboratory for Nuclear Problems 
OIYalI, the Operational staff of the synchrocyclotron, and 


B. K. Preobrazhenskiy assisted in the first experiments. 
There are 5 references, 5 of which are Soviet. 


ASSOCIATION: Radiyevyy institut im. V.G. Khlopina Akademii nauk SSSR. 
(Radium-Institutdimeni V.¢. Khlopin,aS USSR) 


Card 3/4 
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~ AUTHORS: 


TITLE; 


PERIODICAL; 


ABSTRACT; 


Card 1/2 


Kalyamin, A. ¥., Levenberg, I, Yui SOV/89-6-5-21 /33 


Yakovlev, V. A. 
ny 


On New Positron Activities of Neutron-deficient Isotopes of 
Lutetium, Ytterbium, and Holmium (0 novykh pozitronnykh aktiy~- 


‘-nostyakh neytronno-defitsitnykh izotopov lyutetsiya, itterbiya 
‘i gol'miya) 


Atomnaya energiya, 1959, Vol 6, Nr 5, p 582 (UssR) 


A tantalun target is irradiated for 10 minutes with 660 Mev 
ina Synchrocyclotron, and after chemical treatment the 
individual fractions are measured. The following new nuclei 


were found: 1) 1u'67, Tyo = 43 min; B+ = 1.7402 Mev; 


ie 4 j | 
2) p11; *1/2 ~ 8244 min; Ea, = 2.9040.15 Mev; 3) #0155; 


Tye = 50 min; Eat = 2.10+0.15 Mev. Positron energies were 


measured by means of a B-spectrometer constructed by 

V. N. Mekhedov and M. Ya. Kuznetsova. By meana of a y-soin- 
tillation spectrometer the y~-spectrum of a chromatographically 
separated body was measured, which is identical with the 
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spectrum of py!99, Therefore the mass arrangement of Ho! 
is probably sufficiently certain. Professor A. N. Murin 
was interested in the investigation, and results: were 
discussed with him. There are 3 references, 2 of which are 
Soviet. 


ASSOCIATION: Laboratoriya yadernykh problem Ob"yedinennogo instituta 
yadernykh issledovaniya (Laboratory for Nuclear Problems of . j 
‘the Joint Institute of Nuclear Research) 


SUBMITTED: December 10, 1958 
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BRIK, I.L.3; BRESTKIN, A.P.; YAKOVLEV, V.A. 


. Interaction of esters of the N-methylcarbamic acid with acetyl- 
cholinesterases of the brain of white mice and flesh flies, 
Biokhimiia 29 no.6:1020-1028 N-D '64. (MIRA 18:12) 


1. Institut evolyutseionnoy fiziologii i biokhimii imeni I.M. 
Sechenova AN SSSR, Leningrad. Submitted January 31, 1964. 
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BUGORKOV, S.S.; MALKIN, L.Z.; PETRZHAK, cane YAKOVLEV, V. Vedas ‘YAKUNIN, Mole 


Ionization chambers for a-particle ae Trudy Radiev.inst. 


AN SSSR 9:214-228 159. (MIRA 14:6) 
(Ionization chambers ) (Alpha ee 


MALKIN, Tes. 23 PETRZHAK, K.-A.3 and YAKOVLEV, V. he: 
Study of the Effect of alpha particle reflection on measuring in a 
chamber with a solid angle - 2 iY ibid, p. 207 


“This “book ‘yaprésents volume 9 of the Transaktions of the Radium Inst. 
and contains the results ‘of ‘studies conducted. at the Institute chiefly from. — 
1955 to 1956. There are a number of articles dealing with tha study of nuclear 
reactions cecurring with particles of different energies ranging from several 
eV up to hundreds of MeV. Others treat different problems of the physics of 
neutrons..- 
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STRESS TARR RRS TE 4 Reed FAS Bee 


YAKOVLEV, V, YV, Asp LEVCHENKO, Tale 


Localization of dehydrogenases eonnected with nitrogen fixs- 
tion. in Azotobacter vinelandii. Dol, AH SSSR 159 no.$:1173-1174 
D '64 (MIRA 18s 1) 


1. Institut khimicheskoy fiziki (filial) AN SSSR. Predstavlene 
akademikom V.A. Engel'gardton. 
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YAKOVLEV, V.A,3 VOROB'YEV, L.V.; LEVCHENKO, L.A.3 LINDE, V.R.; 
oP snko, G.1.; SYRTSOVA, L.A. 


study of the biological fixation of molecular notrogen. 
Biokhimiia 30 no,6:1167-1178 N-D '65. (MIRA 19:1) 


1, Filial Instituta khimicheskoy fiziki AN SSSR, Moskva. 
Submitted January 18, 1965. 
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--ua/o126/66/021 /001/0062/0067 ek 


| 3 yf | 
“ORG: FhystconTecnten) Institute ia, As ¥. Ioffe, AN ‘SSSR (P1ztko-tokhntchaskty B 
institut a 


AUTHOR: Sairnoy; 2: kes Yakovlev; V.-Al’ 27 
yi a 


| rere: change in the fine coeataltine structure and deformation ‘Reatetence of 
: tungsten’ during anneal ing : ; 
US es ee 


| sources) iztke metallov rf jantellovedeniye: : Ve 2, no. 1, 1966, 62-67 — 


ee ‘TOPIC TAGS: Seryatal structure, crystal lattice dislocation, tungsten, annealing, 
x ray analysis 


ABSTRACT: :To olaviey the: Gates m1 of ‘whether microdistortions are a cause or an ne 

| fect of the hardening of metals,‘ the authors investigated the redistribution of — 

| mierodistortions in individual restons of :crystal lattice during the annealing of 

99.99% pureW, on using the blurring of X-ray lines as a criterion. W was selected 
‘because it.facilitates the comparison of the variation in microdistortions and in d 
strength characteristics with increasing temperature, Specimens of W were pre-annealed|— 
“lin vacuum for 90 min at 1600°C and subjected to the following operationa: deformation: 
-by reduction of 7.5% in area at 20°C, radiography, annealing for 90 min at various 
benperstuces ko 2000°C, pest eareenys and second - cetaceans with determination of > 


hchney setter epetemarbig ALI @ oy lean 


om Cord 1/2. UDC: _ 620,183.48 i 
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it 44603266 vm (a)/evT(n)/e66(k)=2/ 1/26) ETELEUPI 766 f = WG LIB JIG. a 
cONR AP. ’ “SOURCE CODE: UR/0181/66/ sis tG67 2616/2848 | 


~& [CACC NR AP6030983 
Drozhbin, Yue A:3 zakharov, Yu- P+ Nikitin, V- Ves 74 
A. Mei Yakoviev, Ve Ae .. 2B 


7 oes 
: AUTHOR: Basov, N. Ge$ 
Semenov, A+ S.3 Stepanovs Be Me; Tolmachev, “ 
R, Moscow (Fizicheskly institut 


ORG: Physics Institute im. Pp. N. Lebedev, AN SSSR, 
, 1) 4) 


AN SSSR) - 
£ injection current on the temporal characteristic? of a GaAs. 


TITLE: “The effect 0 
laser ; 
SOURCES. Fizika tverdogo tela, v- 8, 10+ 9, 1966, 2816-2818 
semiconductor 1aser, gallium arsenide, laser, injection 

CURRENT / 


‘ 


tics of a GaAs laser the 

ction current. 

d in a dewar 

ator with pulse 

re d4nvesti [ 


solid state laser, 


TOPIC TAGS: 
CULE NM, PRBJECTIO 


laser , ELECTRIC 


ABSTRACT: 
radiative 
Ordinary diodes, 
at the liquid N temperature. 


amplitudes from 4 to 40 amp 
reshold currents, from 


) was determined as a 
e diffusion process, 


The laser was excited by 4 cur 


and a duration of 40 nanosec. Several diodes we 
1.8 to 4 amp on injection 


The degendence of T 
hes 1.6 x 4079 sec. fnis corresponds 


gated at th 
current indicates that the value of Tp approac 
ontaneous radiative lifetimes for electrons and holes ca a 
With a 16-fold 


approximately to the sp 
132, 1998; 1963) + 


theoretically elsewhere (W. Reve». 


Pp. Dumke, Phys 


an 
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increase of Ithrs Ty increases to 0.9 nanosec; this is explained by the time increase 
necessary to achieve population inversion. To eliminate delay. due to spontaneous 
emission and to achieve stimulated emission, the diode was pulsed by currents from an 
auxilliary oscillator with amplitudes of 1.5 I,p,, and durations of approximately 

200 nanosec. Some 50 nanosec after the onset of the auxilliary pulse, the dicde was 
pulsed by a positive current from the master oscillator, The delay time between the 
onset of the injection current from the master oscillator and the radiation induced by 
it was measured, and at 17 Tene was reduced to 6 x 107}! sec. A furcher decrease in 

t. calls for considerably increased injection currents. The experimental data indicate 
that GaAs lasers can be used as radiation modulators in the centimeter band and as 
high-speed (10729--101! sec) optical switches. Orig. art. has: 1 figure. {YK] 
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ACC NR. AP60309 


SUB CODE: 20/ SUBM DATE: 13Apr66/ ORIG REF: 001/ OTH REF! 002/ ATD PRESS: 
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XAKOVIEN see; HIKHAYLOVSKAYA, A.M; ARTAMONOV, M,A.; SLAVIN, Yu.T.; STRAKHOV, 
K.1.; KORNYUSHIN, A.K. 


Induction furnace for melting [magnesium] alloys; suggestion by VA, Idkove 
lev and others, Prom.energ.11 no.6:28-30 Je '56. (MERA 9:9) 
(Blectric furnaces) (Magnesium alloys) 
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YAK! Akimovich, kand. tekhn. nauk; RAGAZINA, M.F., inzh., 
ved. red.; TRUSOV, L.P., kand.tekhn. nauk, red.; SOROKINA, 


T.M., tekhn. red. - cone 
[Induction heating with a commercial frequency current of 
aluminum and magnesium alloy ingots ] Induktsionnyl nagrev to- 
kom promyshlennoi chastoty slitkov iz aliuminievykh i magnie- 
vykh splavov. Moskva, Filial Vses.in-ta nauchn. i tekhn. in- _ 
formatsii, 1958. 21 p. (Peredovoi nauchno-tekhnicheskii 4 
proizvodstvennyi opyt. Tema 3. No.M-58-44/3) (MIRA 16:3) 
* (Induction heating) (Nonferrous ingots) 
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; ; 129-1-10/14 
AUTHORS: Yakovlev, V.A., Candidate of Technical Sciences and 
Ya.l. Spektor, Engineer. 
TITLE: ‘Induction Heating of Titanium-base Alloys Prior to 


Plastic Deformation (Induktsionnyy nagrev splavov na 
osnove titana pered plasticheskoy deformatsiyey) 


PERIODICAL: Metallovedeniye i Obrabotka Metallov, 1958, No.1, 
pp. 43 - 46 (USSR). 


ABSTRACT: The advantage of induction heating of titanium alloy 
blanks prior to plastic deformation is the considerable red- 
uction in the total heating time, thereby reducing the rate 
of burning off metal, the depth of the changed layer and the 
danger of crack formation during plastic deformation. This is 
of particular importance in the manufacture of thin, aircraft 
components. The authors of this paper aimed at studying 
certain relations which accompany induction heating of titaniun- 
base alloys and elaborating recommendations relating to the 
technology of induction heating of such alloys prior to plastic 
deformation. The kinetics of induction heating of the alloy 
BT-2 was studied on specimens of 18 mm dia., 14 mm long. The 
tested alloy contained: 0.68% C, 2.55% Cr, 2.39% Al, 0.11% Fe, 

vardl/3 0.418% 0, and 0.0391% H,. The heating current was supplied by 
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129-1-10/14 
Induction Heating of Titanium-base Alloys Prior to Plastic 
- Deformation. — 


a rotary generator of 8 000 c.p.s-, 100 kW, which was fitted 
with a hardening machine (the engineers A.P. Gracheva and 
V.I. Damaskin participated in the experiments). The temperature 
recording was by means of a loop oscillograph with thermocouple 
sensing devices welded on to the specimen. The heating was © 
automatically switched off by a photo-electronic pyrome ter 
with a response time of 45 milliseconds. Curves of induction- 
heating of specimens of BT-2 alloy for various heating speeds 
are graphed in Fig.l, p.43. All the curves show a bend in 
the temerature range 400 to 500 ~C. The graph, Fig.2, shows 
the results of heating of 150 mm dia. specimens made of 
titanium—-base alloys by means of currents of industrial fre- 
quency in a three-layer inductor; the total heating time is 
20 minutes and the temperature gradient between the surface and 
the core does not exceed + 10 °G for a duration of 1 1/2 minutes 
after syitching off the heating current; preliminary heating 
to 800 “CU, followed by rapid heating to 1 050 -C reduced by 
another 2 to 4 minutes the time during which the temperature 
of the specimens is within the dangerous range of 800 to 
1050 “Cc. For heating titanium-base alloys, the authors con— 

Card2/3 sider more efficient and economical the use of induction muffle 


iS 
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129-1-10/14 
Induction Heating of Titanium-base Alloys Prior to Plastic 
. Deformation. 


furnaces operating at industrial frequency in which a muffle of 
a heat-resistant alloy is heated by induction current and the 
blank inside the muffle is heated by induction currents and by 
radiation; in such furnaces, the sealing of the atmosphere 

and the use of protective atmospheres is usually solved. The 
Sketch of an experimental, 4-channel, 2-muffle, induction 
furnace of industrial frequency is shown in Fig.4, p.45; the 
furnace is well-sealed and an inlet is provided for a protective 
atmosphere. The blanks inside the muffle are displaced along 
guides and changeover from one standard dimension to another 
requires substitution of the respective guide elements; sucha 
changeover can be effected in 4 - 4 hours. 

There are 4 figures. 


AVAILABLE: Library of Congress 
Gard 3/3 
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AUTHORS :Yakovlev, Vv. A. 
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TITLE: Gas Corrosion of Titanium 
and Induction 
titana pri pechnom 


PERIODICAL: Metallo 
pp 52-56 (USSR) 


ABSTRACT: | 
of heating on the 
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mperature range 


entered in 
Figs.2-9. It was established 
the corrosion in humid air is 
(800-1000°C) than for 
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Gas Corrosion of Titanium Base Alloys in the Case of Furnace and 
Induction Heating 


dry air, At lower temperatures (about 800°C) the corrosion 
ig less intensive in humid air due to the fact that the 
degree of dissociation of the water is still small and the 
vapours which are adsorbed on the surface of the specimen 
impede the access of oxygen molecules. In the case of 
furnace heating the corrosion speed in undried air increa- 
ses sharply at 700°C, In the case of induction heating up 
to 1000°C, the specific weight increase is about ten times 
lower than in the case of furnace heating and the duration 
of the heating is about 200 times shorter. In the case of 
induction heating to 1200°C with a speed of 10 to 150 ¢/sec 
the depth of the changed layer is 5 to 6 times smaller than 
in the case of. furnace heating. It was established that in 
the case of induction heating, the scale formation processes 
(temperature of beginning of appearance of an opaque filn, 
temperature of flaking off of the film, dc.) are shifted 
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~ SOV-129-58-6-12/17 


Gas Gorrosion of Titanium Base Alloys in the Case of Furnace and 
Induction Heating 


upwards by about 200°c due to shortening of the heating 
times. A. P. Grachev and A. I, Pekarev participated in the 
experiments, There are 9 figures, 1 table and 4 Soviet 


references, 


1, Titanium alloys = Corrosion 2, Titanium alloys = Induction heating 
3, Titanium alloys = Corrosion 4. Gases = Corrosive effects 
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Pee ; aie S0V/94--58-12-9/19 
AUTHORS : Strakhovg, E-I., Andrianow#, 5.1I., Yakovlev, V.A., 
Tvanchenko, I.N. and Yakovich}i, he bwsimsaiis vg 


TITTLE : A Continuously Operating Induction Heater for Heating 
Hot Stamping Tools ( Induktsionnyye nagrevateli 
neprery m0ge deystviya dlya nagreve shtampov) 


PERT ODICAL:Promyshlennaya Rnergetika, 1958, Nr 12, pp 20-21 (USSR) 


ABSTRACT: Hot stamping tools are usually heated by tubular:.weaters 
put it takes a long time to heat the tools up in this 
way. The authors have developed a method of using 

induction heating for these tools. Tnsulated conductors 
are inserted in the tools as shown in the sketch and a 
50 kVA transformer is used for supply. Conductor 
dimensions and current ratings are given. An electronic 
tempe rature controller is used. With this method of 
heating the tools are heated continuously ana uniformly, 
the heating time is cut by 2 factor of five and is now 
1.5 to 2 hours, product ion is of better quality and the 
power consumption is much lesse This suggestion was 
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SOV/94~58-12-9/19 
A Continuously Ope rating Induction Heater for Heating Hot Stamping 
Tools ; 


' ium i All-Union Power 
awarded a fourth premium in an 
Economy competition. There is 1 figure. 
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The second prize (imeni N. A. ‘Minkevich) was awarded to Candidate of Technical 
Sciences V. As Yakovlev, Engineers Ya...N.. Spektor and.K. A. Makashev for the 


paper "New. Heat Treatment Technology for Tubular Components of a Complex Geo~ 
- metrical Shape.Using Induction Heating. for the Hardening Process". 


a _ Results of the 1958 Competition for Obtaining imeni D. K. Chernov and imeni 
Ne Ae Minkevich Prizes, Metallovedeniye i.termicheskaya obrabotka metallov, 
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~~. YAKOVLEV, VeA.; KUZ'MIN, S.G.; RYBAKOV, P.A.; KORNYUSHIN, A.K. 
 Inauction furnace using industrial frequency and equpped with a 
cylindrica cast-iron cracible for smelting aluminum alloys. Her 
energ. 14 no.1239-40 Ja '59. (MIRA 12: 
(Electric furnaces) 
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Installation of TS~l heat registers. Energetick 8 no.8:19-20 Ag 
160. (MIRA 13:10) 
(Temporature-—-Measurement) 
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AUTHORS: Strakhov, K.ITes Kachanov, t.I. and Yakovlev v Ae 
TITLE: High-temperature Induction Furnace of Industrial 
: Frequency for Brazing gf Components 
\ 
PERIODICAL: Promyshlennaya ener getika, 1960, No. 10; 
pp. 15 ~ 16 ; 


TEXT: The authors propose 4 new design of an induction type 
furnace gperating at the supply frequency with a permanent 
‘hermetically closed muffle and not an expendable one. The 
furnace forms.a coreless transformer, the primary winding of 
which is a muititurn solenoid (inductor) and the secondary 
winding is the hermetic muffle made of a refractory metal. 

On connecting the inductor to an AC supply, currents areé 
induced in the muffle and partly also in the components inside 
it which generate the required brazing heat. The temperature a 
control is effected by means of a potentiometer on the basis 
of temperature values derived from thermocouples fitted 

inside the furnace» The furnace consists of the following 


basic parts: housing = li inductor - 23 thermal insulation - 43 
hermetic muffle ~ 4h: lid =- 5 and the magnetic circuit - 6. 
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5/094/60/0067010/002/002 
E073/E335 
High-temperature Induction Furnace of Industrial Frequency for 
Brazing of Components 


The housing is made of ordinary "steel 5" and its dimensions 

are 1 000 x 1 000 mm. To. prevent heating of the housing 
separation gaps are provided. The inductor is a two-layer one 
and has 78 turns of a 16 x 16 mm hollow aluminium conductor. 
The outer layer has 5 tappings;, enabling selection of the 25 
necessary thermal regime of the furnace, The dimensions of 

the inductor are: -external diameter 823 mm; internal 

diameter 785 mm and height 750 mm, The thermal insulation is 
made of Nultra~lightweight" material (between the internal 

layer and the external surface of the muffle) and irebrick. 

The muffle is made of refractory B¥-L35 (EL-435)! sheet steel, 
11 mm thick; the joints are fused by argon arc welding. The 
cover of the furnace is of nonmagnetic steel, 14 mm thick with 

a pipe connection for fitting a vacuum pump, introducing a 

gas flux and thermocouples On the inside the lid is fitted with 
thermal insulation. On the outside it is water-cooled, The 
furnace characteristics are as follows: power 65 kW; 

voltage 380 V3; current consumption 180 A; current intensity 
Card 2/3 
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High-temnerature Induction Furnace of Industrial Frequency for 
Brazing of Components , 
in the furnace 700 A; rating of the condenser bank 350 kVAr; 
temperature 1 200 - 1 250 °C, This furnace has the following 
advantages: the power consumption is only one-quarter of 
that of a chamber furnace; the process is much less laborious; 
a great saving is obtained in expensive refractory metal for 
manufacturing the muffles, The annual saving in electricity 
amounts to 600 000 kWh. This proposal was awarded second 
prize in the Fifteenth All-Union Competition for Saving 
Energy. There is 1 figure, t, 
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_XAKOVLEV, V.A.; DOBRIN, Z.Yo.; KOLDASHOV, 8.5. 
Building tunnel kilns at the Borovichi Refrac’ erles Jombine. 
‘Ogneupory 26 no.6:252=255 161. HEA 14:7) 


1... Borovichskiy kombinat ogneuporov (for Yakovlev, Dobrin). 

2. Stroitel'nyy uchastok - 81 tresta No.43 Upravleniya 

stroitel'stva Leningradskogo rovnarkhoza (for Koldashov). 
(Borovichi -—Kilns) 
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, Svarochnoye protzvedstvo, 1 no. ire 1963, ries 


be ToPrc RAGS 1 high: “gtrength: pearlitic.  25KHSNVFA steel, Seacbon: dtoxide> 
vshtelded ‘automatic welding,. automatic submerged are: welding, weld. a 
metal ductility, weld metal. ‘strength, weld metal: notch toughness, 
weld metal | microstructure, ‘Anduetion: postheating, postheating ef- 
“feet, combined: weLerEs: Poathesring. uates: pa eh PEGSSUrC: -vesselL 9 6 ie 
welding ae : ao ; ea ae 6 ee 


inbenors: deaucecaated: (biedoasa ade ceeuperea)” 25KhSNVFA searlicle. 
cighnetrength steel (0. 23-0 he C506 ean 8%. te Os aol. 2% each of. 
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“gi ce, and Hey 0.51.0 W, 0.050.152 V] sheets vere welded with 


9300607 


Bt econ dioxide shielded ave and Sv-08G2S electrode wire wichous || 


backup; Annealed plates 6 mm thick were submerged-arc-welded with | ee 
- 20KHSNVPA electrode wire and AN~15 flux [23.5% $i0,, 21.0% Al,03; Bocee 
1.0% Fag04; 14.0% Ca0, 923% MgO, 2.7% MnO, 21.3% Caz, 0.002 0s ap oe 
0.03%. 8] -using:.a- copper. backup plate. All welds were-single-pass. |: 
gquaresbutt neds, Induction postheating was applied with an m=) 
“Guetion heater rigidly attached to the welding head 0f a distance 
of 350 or 500. mm, -This distance was found experimentally and de- 
‘ termined the weld temperature. at which postheating Was applied — 

i 620K, about 20K higher than the M, point. ~The heater length, 300 Eo 
‘or 450 mm, determined duration of heating, 60 or 90 secs the posts =. 
heating cemperature was 770--920K for heat-treated steel welds and.{ 
970K for annealed steel welds. It was found that in welding . en cera 

hardened or annealed steel, the induction postheating significantly aes 
poe veased the ductility of the weld metal without decreasing the : 
Strength of the joint.’ For example, the tensile strength of the 
sereheated Joints of heat-treated 25KHSNVFA steel plates welled 
-with a CO, shielded 


are varied between 112-and 120 kg/mm, the — 
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_ “aaditional Resistance of Ferromagnetic Metals," 
cA. G. Samoylovichs y. A. Yakovlev, Chernovtsy — 


~ state U 
“hur Eksper 4 teoret Fiz" Vol XXII, No 3, FP 350- 
BS 399 
~ considers the influence of spontaneous magnet =" { 


- ization of a ferromagnetic erystal upon its elec 
resistance. Establishes thermal dependence of, the 
- pddnl resistance in a low temp range. Received 


93 Oct 51. ; 
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S0V/58-59-5-10870 
. Translation from: Referativnyy Zhurnal Fizika, 1959, Nr 5, p 138 (USSR) 


AUTHOR: = Yakovlev, V.A. 
~ PITLE: Effect of Blectrio Field nae the State of Higobrons Jn & Solid Body 


PERIODICAL: — Nauk. yap. Chernivets'k un-t, 1955, Vol 12, pp 1h7 - 157 (Ukr. ; Russ, 
résumé) 


ABSTRACT: The author applies Van'ye (Russ, spell.) functions to the case of a 
, crystal with narrow bands (insulator, Semiconductor), He obtains 
eigenfunctions: and the energy spectrum of electrons in the presence of 
a homogeneous electric field, He calculates the probability of an 
electron transition from one band to the next, ‘this Probability has a 
form that differs from that known up to the present and Points to the 
existence of an anisotropic dependence of the Pre-breakdown current 
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ABSTRACT: 
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21-5-6/26 
Tarnavekaya, M.V. (Tarnavs'ka, M.V, ) and Yakovlev, V.A. ; 
(Yakovlyev, V.A.) oe a ge 
Excitation Spectrum of a System of Many Particles in a Magnetic 
Field (Spektr vozbuzhdeniy sistemy mnogikh chastits v magnit- 
nom pole) _ 


Dopovidi Akademii Nauk Ukrainstkoi RSR, 1957, Nr 5, pp. 448- 
452 (USSR) - 


The author gives the results of an investigation of excit- 
ation spectrum in systems of charged particles of one sign 
being in a constant homogeneous magnetic field. These results 
can be applied to an electron Plasma. The formula for a "dis- 
persion equation" (formula 6) takes into account all the 
quantum effects for the case of particles interacting accord- 
ing to any central law. The most complete results are ob- 
tained for the particles with the Coulomb interaction law 

(for "plasma"). The method of density matrix ig employed, 

and the presence of half-integer spin of the particles and 
correlation due to identity of the particles are taken into 
consideration. The dispersion equation obtained connects the 
oscillation frequency with the wave vector. The equation is 
solved, by means of expansion into series by Bessel functions, 
for two cases of low temperatures (formula 10) and high temper-- 
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degeneration of the electron 688 is left 
It can be shown by this 
oes not affect the ex- 
stems at T = 0, The 
references, 

Chernovtsy University 

By V.‘e.Lashkarey (Lashkaw ov); Heider ‘of te AN Ufrainian ssp 

20 October 1956 
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TITLE: Influence of the Electric Field! on the Mobility of 
Current Carriers in Semiconductors 
wee LL vv arriers 


PERIODICAL: Izvestiya vysshikh uchebnykh Zavedeniy, Fizika, 


1960, pp 12 ~ 15 (USSR) 
ABSTRACT: The general theory of the influence of the electric field 


in the works of Davydov, Landau and Kompaneyets (Refs 1,2). 
In practice, however, the semiconductors are used with 
impurities which can change completely the behaviour of 
the current carriers. In particular, ina strong electric 
field, the deviations from the Ohm's law will be determined 
by the impurities, as can be seen from some experiments 
carried out on n-type germanium (Ref 3). The theory of 
this effect (Refs 4, 5) Showed that in order to determine 
the relaxation time it is not possible to employ the 
perturbation theory for low temperatures. In view of the 
particular part Played by the quantum effects, the 
relaxation time can have several values, These are given 
Cardil/4 by Eqs (1) for the collision forces, For the resonance 
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scattering conditions, the times are expressed by Eqs (3), 
while for the scattering corresponding to the Ramsauer 
effect they are given by Eqs (4), where a is the radius 
of the impurity potential and N. is the impurity con- 


centration. These results can be used to determine the 
distribution function. The function is assumed to be in 
the form: 


Pp 
-£(p) = fo (e) +> f,(e) e 
Pp 


The first component of the function is expressed by 
Eq (6), where the parameters & and w are defined 
on p13. The mobility can be expressed by; 
e {1 d 2 
=— = Civ") 
3m 
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in Semiconductors 


where the averaging is effected by employing the function 
fo «At high temperatures the mebility can be expressed 
b¥ either of Eqs (8), where uw, is the background 


mobility. At low temperatures, provided the conditions of 
Eqs (1) and (2) are fulfilled, the mobility is expressed 
by Eq (9),. where Ve B/E eZ), B = B, or B 


and Wij iS the Whittaker function, At small E the 
e % 


mobility is given by Eq (10), whilst at strong fields 

it is expressed by Eq (11). On the other hand, the 
resonance scattering results in a formula for the mobility 
which is in the form of Eq (12). Consequently, at weak 
fields, the mobility is given by Eq (13) and at strong 
fields it is in the form of Eq (14), In the case 
corresponding to Eqs (4), the mobility is expressed by 

Eq (15). Consequently, at high concentrations the mobility 


Card3/4 weak fields (Eqs 8, 10, 13 and 16) are analogous to those 
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obtained by M. Sodha (Ref 6). There are 7 references 
5 of which are English and 2 Soviet, : 


: | ASSOCIATION: ‘Stalingradskiy pedinstitut (Stalingrad Pedagogical 
. Institute) 


SUBMITTED: February 6, 1959, initially; 
June 11, 1959, after reviSion. 
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s/181/60/002/007/036/042 


B006/B060 
AUTHOR : Yakovlev, Ve Ae y 
—— 
TITLE: Absorption of Infrared Radiation by Electrons in n-Type 


Silicon 
fe eat | 
PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, Noe 7) pp» 1624-1628 


TEXT: As is known, a theory of infrared absorption in semiconductors Wa 
may be developed without making use of equations of motion. This is of Ce 
special importance for semiconductors with a complex system of electron 

energy (Si, Ge). As regards germanium there are many more publications 
available than on silicon. The present paper makes a contribution to this 
problem. The conduction band structure of n-type silicon in which the ab- 
sorption by electron scattering can be explained by atomic vibrations. and 
lattice defects, has already been discussed in the paper of Ref. 3 and is 
therefore assumed to be known. The author gives & theory of infrared ab- 
sorption due to electron scattering by atomic vibrations. The absorption 

of a photon by 4@ band electron becomes possible owing to the simultaneous 
absorption or emission of a photon. The probability of this two-stage 

process is calculated here by perturbation method in the second approximation. 
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Absorption of Infrared Radiation by Electrons in Fh 5o9, 002/007/056/042 
n-Type Silicon B006/B060 


For the electrong of the conduction band of n-type Si (whose distribution 
in the k-space ig known) the author first gives an equation for the igo- 


Photon absorption. The Hamiltonian of the interaction with long-wave acous- 
tic oscillations is derived, and an expression (4) is finally given for the 
probability of photon absorption in which acoustic phonons participate, 
Next, expressions are derived for the absorption coefficients (first, for 
the acoustic branch of the atomic vibration spectrum). In the following, the 
. author studies the effect of the optical branch also. The method of the de- 
formation potential, which can be used in the firgt case, cannot be employ- 


ASSOCIATION: Stalingradskiy pedagogicheskiy institut 
Stalingrad Pedagogical Institute) 
Sn stitute 


SUBMITTED: October 28, 1959 
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BO19/B05 
AUTHOR; Yakoviov, V. A. 


pemererpneroapertc all ; "\ 


TITLE: The Absorption of Infrared Radiation’in n-Type Silicon 


2 tee 


PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2; No. 10, pp. 2639 - 2640 


TEXT: In a paper by V. 8. Vavilov (Ref.1) a report was given on the 
‘anomalous behavior of n-type silicon in the absorption of radiations in 
the range of 2-7 p. In this range the absorption coefficient was greater 
than it ought to have been according to the usual theory. Vavilov sug- 
gested the impurities as the cause for this. The present author gives a 
possible explanation of this anomaly, ascribing the main part played to 
the absorption of the free carriers, and without taking absorption by 
impurities into account. Using a result obtained by Yamashita et al. 
(Ref.5),; who put oy, /et = 5, where «, is the frequency of the optical 


vibrations, the author, on the basis of published results, obtained for We 
the absorption coefficient 
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The Absorption of Infrared Radiation in 8/181 /60/002/o01 0/047/051 
n-Type Silicon . B019/B056 


8 Ps 
L= 0.62(,3/2 + 7.7 2, VA(1-a/a)9/?) om (2), A 1s given in te By put- 
C 


2 
ting: 7.7 5 = 7, the absorption curve obtained by Vaviloy is well ap- 
C 


acoustical and optical vibrations, respectively. Thus, the anomaloug 
behavior of absorption may be explained by the effect of the optical 
branch of the lattice vibrations. There are 7 references: 3 Soviet and 
4 US. 


proximated with (2). D and ¢ are coupling constants of electrons with oF 


, ASSOCIATION: Stalingradskiy pedagogicheskiy inetitut (Stalingrad ‘ 
: Pedagogic Institute) : 


SUBMITTED: March 19, 1960 
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B006/B056 
£4 RLZ00 
AUTHORS: Yakovlev, V. A., Kalyush, A. V. 
oon eee 
TITLE: The Excitation Spectrum of a System of Bleotrons and Ions 


‘Located in a Homogeneous Magnetic Field 


PERIODICAL: ghurnal eksperimental'noy i teoreticheskoy fiziki, 1960, 
Yol. 39, Noe 2(8); ppe 308-310 


TEXT: The existing mathematical methods of taking collective Coulomb 
interactions in a multi-particle system into account are being more and 

more used also in solid-state physics. In the case of a metal, this 

system is approximated by an isotropic plasma, and ‘in first approximation, 

the periodicity of: ion distribution (in the lattice points) may be ignor-~ 
ed when calculating the physical properties of such a plasma, which are, 

of course, temperature-dependent, the ion motiongpmust be taken into ac- Be 
count. V» Po. Silin has already investigated the weakly/excited states of 
electrons and ions by means of a quantum equation of motion in a self-~ 
consistent field. From an analysis of the dispersion equation it followed 
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that in the long-wave range, excitations were essentially of a collective 
character, By employing a method similar to that used by Silin, the 
authors of the present Paper investigate the influence Of a constant homo. 


long Waves) two vibration branches: an acoustic and‘an electronic One, The 
thermal motion in a metal excites Only acoustic Oscillations; for the ex. 
Citation of electronic Oscillations about 104 :O% would be necessary. The 
acoustic branch of excitations ig further investigated for T>9 (@ - Debye 
temperature), Fermi distribution 1a assumed to hold for the degenerate 
@leotron 848, and Maxwel] distribution for the ions. The effect of the 
magnetia field upon this branch ig formated, and Several relationg 
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are given, If ther 

T @ is no field, 9; 

here are 7 referenoaes: 6 Soviet en sae the same results as $11; 
a n. 
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. 8/181/61/003/007/007/023 
4%, 770° (1 Mb0, 113% 7035) Bi02/B202 
AUTHOR s Yakovlev, Vs A, 


pn ng 


TITLE: ' Theory of electron conductivity of narrow semiconductor 
bands in a strong electric field 


.PERIODICALs Fizika tverdogo tela, v. 3, no. 7, 1961, 1983 - 1986 


TEXTs The author presents a theoretical study of the conductivity caused 
by the effect of a strong electric field on the state of the electrons 

in narrow, not filled semiconductor bands. In the calculation of the 
electrical resistance in solids it is usually assumed that the wave 
funotions and the electron energy spectrum are not influenced by an 
external magnetic field, (This field causes only a redistribution of 

the electrons to the levels.) This model applies. to metals, but, not to 
semioonductors where the field strengths may attain 10°v/om. Suoh a field 
cannot always be regarded as a disturbance of the periodic field within 
the oryataly its effect (also in zeroth approximation) on the steady 
states of the electrons has to be taken into acoount. I. M. Lifshits and 
M. I. Kaganov (UFN, LXIX, 419, 1959) -disoussed the problem of the existence 
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of steady states of a oryatal electron in a homogeneous electric field. 

The existence of states corresponding to a finite motion ia well 
substantiated for any law of dispersion and fieldsnot causing band-to-band 
transitions. In metals, the electron level quantization in an electric 

field does, however, not cause the observed effect.(1). The author 

studies the possibility of observing the contribution of this effeot in 
semiconductors with narrow bands to their eleotrioal conductivity. He 

uses the Yannier representation of the single-electron wave funotion ‘es 
W(F) = i A mes - 1)(1) where w,(?-- ¥,) are the Vannier functions ,pf 7's" 


the n-th band localized at the point lis Lys Loe Neglecting the 


band-to-band transitions (whioh is justified at 10° = 10° v/om) 
cA 
(=, (8) + e(f3%) - BW (?) = 0 ia the equation determiningV. Here, & is 


the field strength of the homogeneous electric field, & (p) an operator. 
In the following the author confines ‘himself to a oubio crystal with 
narrow conduction band (or ngrrow impurity band). Here, 


~ 2 oc a 
B (ke) -— - 204, 2 gin 7 (3) holds; a, are the translation vectors. 
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e Thus, the feiewing: ‘eglution is obtained for ye ae (3) * 
= Jo, @ 15. Aho, 1% ) where J. are. Bessel functions, 7 


, ae = o , / Lak, : Ss integer raanbere: Hence, the (normalized) wave function . 


ane takes. on form : aie ot ges : . 
ee . | oe Vass ty = Loewe ies ieweae— ry pe OR: ie 5 
and ‘the energy spectrum is. given by EB - E- - iu," y colo rs) The. 
transition between the states 543! is given the netrix element 
: es] 
: RY, [BV Fe AV ds \ aE Jy Ol; - OD; RODse : 
eon ae X exp (1 Eo. eee + ¢d)e fetes OH Aae 
: pe YS Se 2,2 i sin (- ); = oT ee ee 4 
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thia oxpression ig obtained after some transformations Sy - (Stor), ee 


sy is; : 
exe v(3) is the periodate lattice potential, $Re ae ne! e ¥ ®. tg 
_ the phonon wave vector ,- x the polarization index.’ Nanite Vas small, 


Pl, N= FEB V|Ws> P(E) —E() 2 ho), 2s, 


ds obtained for the transition probability. (per sec) (st denotes 
-absorytion ov emission of phonons). Each transition $38! is acoambanted. 
“by a translation of an electron’in the eryatal.... Such eran ese one. take 


place if direct a i ha ourr nt 7 ffer-in magnitude. If é y<tx? eters 
€ 2<& . 2 ARG ee (17) is obtained: for tha auecents . 
om ope £,(0) + (E,+€ (0) ; 
soni iane eee in the narrow impurity bands while.o ie li ale ee 
. x 


ae 4/5 ee are a . ae donk > _ ace: 
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is ‘obtained for the ssuhis AG There are 5 references: 4 Saviet-dloc | 

and 1 non- ~“Soviet-bloc, ~ : 

ASSOCIATION: | Stalingradskiy pedagogicheskiy institut ‘( Stalingrad . 
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: . revision . Migeas 
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AUTHOR: - Yakovlev, V. A. tS diawke 
: ae : ' : . ‘ : 
TITLE: ' Light absorption by electrons of nonmetallic erystals in ~ 


ean electric field 
a PERIODICAL: Zhurnal eksperimental'noy i teoraticheskoy fiziki, vs 40, 
no. 6, 1961, 1695 ~ 1698 


- TEXT: The author has studied absorption processes in a reguler lattice, 
in which the eleotron wave functions are changed markedly and thus. — 
disturb the strong periodicity of the lattice field. This disturbance 

_is here assumed to be caused by an outer homogeneous electric field, ap 
It is showm that a sufficiently strong field may under given conditions 
change the electron states in such a way that direct transitions become 

- possible between the: levels of the conduction band under absorption or 
emission of a photon. The following relation holds for the wave function: 

a % * ~ a et Hy ' 
wy (r) bo, Pan) wi? ra)? where w, (7 =) is Wanne's function of 
. ? ; 

_ the band with the number n in the lattice point if (1, Lys 1). For, the 
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coefficients b, (2° (8) + tF - E)O) “ = FP nth! Das (2) holds, where We 
nidn 
ig the electric field strength, re n! the matrix element of the coordinate, 


E M6) the operator obtained from ie expression for: the energy of the 
- band. The vight-hand side of (2) 48 negleoted in zeroth approximation, 
To obtain an explicit form for D, and BP » & cAloulation 4s made in strong- 


coupling approximation (F. Zeyts, Sovreacauhya teoriya tverdogo tela, — . 
IIL, 1949 (Modern theory of solids)), which, for a simple oubio lattice, 


yields: rh = 5. - 20, Esin? (BF/2), where a are chief translations, co 
204, the bend width. For P: ; 

en 

orl, Dy (r) = AJ) (—o,/aF,) Jie (—a,/aF,) Jy (—2a,/aF,); os 

: (5) 


fs == Ci/aF, + x/a, es = GilaF, + yla, k” = GslaF, ir 2/a, 


is found. Because of the finiteness of the wave functions, ‘the Bessel - 
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functions of 1st order end k', k'', kt!!! must be finite. eats 
Bef, : Fey + BP eis. wiete $3 are finite and equal to 0,/a,F,- te 
Expression § 0 a hrs mee kota tg ee 
5 28 Band) = Brent (Set) tats (Get) doe (Ft iene) Og 


“then holds for the wave funotion, electron transitions from and into = 
the conduction band being disregarded in the derivation. For quantizing 
‘the atates it is necessary that the amplitude of the periodic motion 
be of the order 2, /F and be smaller than the mean free path. This is 
not achievable in met@ls, whereas in a group of semiconductors (Ge, Si) 
these conditions are easily satisfied. Under the premise that the. 
quantization conditions be satisfied, the absorption coefficient (is- 
derived. The relation for the interaction of electrons with light reads 


}vae Ap/mc, with i= (e)-?) q -exp(ier), where ¢ is the wave . 
ris . bo & \6t. Dee 

cs g log 9 F 
veotor,of photons, Vet ore unit veotors of polarization, & is the crystal. 


Bee volume. The matrix element for & transition from the state $y) Sys Ss. 
oo Gara 3/6 
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25192 | eT Ap 
Light absorption by eieeteone’ i. 3(036/¢1/040/006/o13/03 sey Ne 
to ‘the ee ee ey ee has ‘the form 
‘<thy [sv ¥ aleawe; oll J ae —a,\ ae at 
va 3,01 ins (Set Fr) Sea; (Get) x a 
ta me Wa (Fr “ 1) (Bap) e!*wy (r — ry) dr, (11) 
oo With: denotations 9 . 
: Ao = fin (2) p PxWp, bate £8) Fee — = (, ( (?) Pin (eam) dt= . 
; = fw, (0) pattn (Pp .9) de; ’ Se “anes 
. ‘Ars “frnmmessinnt (P) peta (p bas) de. eS (12) ed as a 
one finds. a ae Bis eee ee eg bene. 
| “ = PV {c, Dig Goa Ae ee 
P “FD ee TVIBDP EDF E) (14) gh sa 
“where P denotes’ ‘the ‘ou absor pana ee “é _ 
ption robabild } 
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-£(B, ) is the Maxvell- Boltzmann distribution function of the electrons .. 


ab pele: to the total number N, & is the optical dielectric constant, 
: 9(B) is the densit ty of the state nonbere in ne energy speotrum of the 
~ electrons. .--- ree : Jae enetn 


sc an Ae 2A (Su we) ae 
‘ he mica VeaF Sins cals sing an eh (18) 


Se naimnataaminid ne te ee ne ae oe eee 


is obtained for ,u under | the assumption of the nonpolarized radiation 
being inoident aiong the x-axis and Fay |e singe » n=NAL. Tf, ‘in. 


Oe, addition, rere ae 0,00. ue - ae ev, nay: be written in ene for of . 
$ 2 
yee EM An tA)? i= p-halh) @Pilay/, F ou) = = (atten) 16) 


= mite Ve Aw? 
An ‘absorption decreasing with pising “frequency ae as sanawed te 
experiments by V. A. Vasilov and K. I. Britsyn (FIT, 2 1937; 1960). 


nae I. M. Lifshits and M. I. Kaganov are mentioned.. Tiere are 10 references: .-. 
8 Soviet-bloc and 2 non-Soviet-bloc. _ : 
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Gu] 19 8/181 /62/004/004/032/042 2 
“ B102/B104 
AUTHOR: Yakovlev, V. A. : 
aed F 
todo 
TITLE: Low-temperature light absorption by the carriers in certain !.:.. 
semiconductors ' 


PSRIODICAL: Fizika tverdogo tela, v. 4, no. 4, 1962, 1046-1049 


TEXT: The author studies the effect of carrier degeneracy on the 

temperature and frequency dependences of the light absorption coefficient: ; 

in semiconductors such as Ge, Si, or InSb. Absorption is assumed to be - j 
: ' mainly dependent on scattering from impurities and acoustical phonons; a 
‘|. the total absorption coefficient is thus given by a = att, « The cae 


interaction energy eee carriers and the impurity center is described 
by a Coulomb potential Vee" e Bie d= 4m/ek?, n ~ carrier concentration, 
ie 


€ - dielectric constant. For kT, ae 
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An, fkT 
t= — 
gee lth (6 — 1) 3 


-—a[e(—88)t eee 


ao ; aavairs+s : a =\r—s, 


en sew eset Oe Mgetente 


- transverse, m, - longitudinal 


1 2 


effective MASS, ae ~ impurity concentration, p - chemical potential of the So 


carriers; 


ante 


10=o0(e— rere): a: : 
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